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Assistant Commissioner of Patents 
Washington, D.C. 20231 



Sir: 



In response to the non-final Office Act,on mailed June 22, ,998, and further to the 
Examiner interview held on December 15, 1998, kindly amend the above-idemified 
application as follows: 



, IN THE CLAIMS 



Kindly cancel Claims 1 through 79. and insert the following new claims: 
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-80. An improved method of cloning a non-human mammal by nuclear transfer 
which includes the introduction of a donor cell or nucleus into an enucleated oocyte 
wherein the improvement comprises using as the donor cell or nucleus a somatic cell or 
cell committed to a ^omatic cell lineage capable of division or a nucleus isolated 
therefrom. 



81. An improved method of cloning a non-human mammal by nuclear transfer 
which includes the introduction of a donor cell or nucleus into an enucleated oocyte 
wherein the improvement Lmprises using as the donor cell a somatic cell, cell committed 
to a somatic cell lineage, Jr a nucleus isolated therefrom capable of division which has 
been genetically modified^ comprise a, least one addition, substitution or deletion 
modification. ^ 



82. A methoa-of clbhing a non-human mamma! by nuclear transfer 
the following steps: 



comprising 



(i) inserting a desired nln-human somatic cell, cell committed to a somatic cell 
lineage, or a nucleus isolated thirefrom into a non-human mammalian enucleated oocyte 
under conditions suitable for thl formation of a nuclear transfer (NT) unit; 
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\ 



(ii) activating the resultant nuclear transfer unit; 

(Hi) culturing said activated NT unit until greater than the 2-ceIl developmental 
stage; and 

(iv) transferring sa id cultured NT unit to a host non-human mammal such that the 
NT unit develops into a f rtus. 



83. The mcthoi 



^' j^j offspring. 



84. The method 



of Claim 82, wherein the fetus is further developed into ;i 



in 



l of Claim S2. wherein a desired DNA is inserted, removed 



modified in said som^ic cell, cell committed to 
resulting in the production bf a genetically altered NT unit. 



or 



a somatic cell lineage, or nucleus, thereby 



85. The methocroTpaim 84, which further comprises developing the fetus 
an offspring. 



into 



86. The method of paim 80, 81 or 82, wherein the donor cell or nucleus is 
isolated from mesoderm. 
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87. The method of Claim 80, 81 or 82, wherein the 
isolated from endoderm. 



donor cell or nucleus is 



* •n*m«hc„ f U, im8MI or 8 :.wh minthedonorcellisisola|edftom 



ectoderm. 



89. The method of C 



aim 80, 81, or 82. wherein the donor cell 



£ ff- fibroblast cell or cell nucleus. 

90. The method of Cfeim 
isolated from an ungulate. 



or nucleus is a 



riing 



91. The method a^co 
nucleus is isolated from an un; 
porcine, equine, caprine and buf&Io 




80. 81 or 82, wherein the donor cell 



or nucleus is 



to Claim 80. 81 or 82, wherein the donor cell or 
selected from the group consisting of bovine, ovine. 



The method according t0 Cairn 80, 8, or 82, wherein the donor ceH or 
nucleus is obtained from a non-huL mammalian fetus. 
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93. The method according to Claim 80, 81 or 82, wherein the donor cell or 

nucleus is an adult non-human mammalian cell or cell nucleus. 

\ 

\ 



94. The method a :cording to Claim 80, 81 or 82, wherein the donor cell 



nucleus is selected from the 



or 



!joup consisting of epithelial cells, neural cells, epidermal 
. . . ietic cells, melanocytes, chondrocytes, lymphocytes (Band 



T lymphocytes), erythrocytes 
muscle cells, and nuclei isola 



macrophages, monocytes, mononuclear cells, fibroblasts, 
ed therefrom. 



95. The method according to Claim 80, 8 1 or 82, wherein the donor cell or 
nucleus is obtained from anJrgan selected from the group consisting of skin, lung, 
pancreas, liver, stomach, intektine, heart, reproductive organ, bladder, kidney, and urethra. 



96. The method of Clajm 80, 8 1 or 82, wherein the oocyte is matured in vitro 
or in vivo prior to enucleation. 



97. The method according to Claim 82, wherein the oocyte is matured in vitro 
prior to enucleation. 
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98. The method according to Claim 80, 81 
enucleated by microsurgical methods. 



or 82, wherein the oocyte 



is 



»• Hie method according to Claim 



enucleated about 10 to 40 hours 



100. The method according to Claim 
in vivo prior to enucleation. 



80. 81 or 82, wherein the 



oocyte is 



>fter initiation of in vi 



itro maturation. 




80,81 or 82. wherein the 



oocyte is matured 



101. The method ao 
bovine embryo or offspring. 



102. The method of Claiji 
transgenic— 



to Claim 80, 81 or S2, which is 



used of clone a 



101, wherein said bovine embryo or offspring is 



BEMAqh -cj 
Entry of the foregoing amendments, 
subject application, as amended. 



reconsideration and reexamination of the 



Pursuant , 0 and consistent with 37C.FR *, „ 2 , 



-0. 
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Atthe -^d. Examiner is respectfully Aariced for the courteous interview held 
on December IS. , W8 , with lma ^ p „ D „ rf ^ ^ 

Examiner and the undersigned. During the interview. ,„e ^ 
discussed i„ deal,. In particular, the Examiner was advised as to AppMcants- „,,„,, lo 
cancel ,he produc, Cairns and, fate, was advised ,ha, me claims „ 0ttl d be amended 
consistent with proposed independent claims presented a, the interview. „ „ n01ed fc 
the record ma, Applicants have indeed cancelled the product claims herein, and have 
rewritten the claims consistent with the interview. 

Also, the outstanding , 1 12 , tm < paragra ph, enablement rejection was discussed 

- f~ M A„ of the points raised by the Examiner were respectfully traversed based 
on the § , 32 De claratiM , „, ich ^ ^ ^ ^ ^ ^ 

interview. „ was explained tha, the subject invention corpses a pioneering discovery. 
U, ma, somatic ce„s or cells committed to a somatic ccl, ,i„eage may be used as nudear 

was indicted mat mis was a surprising discovery as i, was contravened by previous 
accepted dogma in me art Essentially, prior to the present invenuon, it was though, that 
oneeaceubecomesditTercntiatcd that i, loses its abtlity ,„ b, a suitab,. donor eel! during 
-ear transfer. More specify, as exp,ai„ed in Dr. Rob,, Declaration, i, was „ide,y 
•nought by researchers working in me area offing prior ,o ,hc presen, invention 
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once a cell becomes committed to a particular somatic cell lineage, its nucleus 

irreversibly loses its ability to become "reprogrammed", i.e., to support full-term 

development when used as a nuclear donor for nuclear transfer. 

1 . Also, the particular § 1 12 issues raised by the Examiner were discussed. It 

was explained and substantiated by scientific literature that the efficacy of the 
subject cloning technique is not dependent upon the particular somatic cell, nor 
does it depend on the particular in vitro maturation technique or the specific 
culture media used to maintain the nuclear transfer embryo prior to introduction 
into a female surrogate. Moreover, it was argued, and also substantiated by 
supporting documentation, that the subject cloning method is generally 
applicable to non-human mammals. The Examiner was advised that, subsequent 
to the filing of this application, numerous groups have successfully cloned bovines 
using fetal and adult cells employing the techniques of the invention and. 
moreover, sheep, goat, and mice have also been successfully cloned using somatic 
cells as the donor cell for nuclear transfer. It was also stated and substantiated by 
supporting documentation that such cloning has been successfully conducted with 
numerous somatic cell types and using adult and fetal cells. In response to such 
arguments, the Examiner indicated that she would consider this evidence in detail 
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when it was formally presented in a subsequent Response and when the 
Declaration was formally submitted. 

Also, as discussed above, the Examiner reviewed proposed independent claims. 
Based on the Examiner's review, the proposed claims were revised to take into account 
her suggested changes. Based on the following, it is anticipated that this Response, 
together with the §132 Declaration and references submitted herewith, should place this 
application in condition for allowance. 

Turning now to the Office Action, Applicants acknowledge the double patenting 
rejection of Claims 1-34 and 55-77 based on copending U.S. Serial No. 888,283. The 
Examiner is respectfully requested to hold this rejection is abeyance until this application 
is otherwise allowable. Moreover, the Examiner is respectfully requested that, if this is 
the only outstanding issue, to allow this application and to subsequently apply the double 
patenting rejection, if necessary, in the remaining pending application. 

Similarly, Claims 1 -34 and 55-77 stand rejected under the doctrine of obviousness- 
type double patenting as being unpatentable over Claims 1-35 and 47-77 of U.S. Serial 
No. 888,057. The Examiner is similarly respectfully requested to hold this rejection is 
abeyance until this application is otherwise allowable and, if this is the only outstanding 
issue, to allow this application and maintain the double patenting rejection, if necessary, 
in the remaining pending application. 
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rejected under 35 USC 610, u v 7 « 69 . 78 and 79 were 

S C §I01 ° n ** ba »* *e claims were directed to 
subject matter tw • re a,rected '<> non-statutory 

<>- h. tended ■ , «» *• «— 

"■tMrawalofiheStm ,lK fore 8°'ng. 

of,he 5I0 , rejec „ onisrt!pi;ct( . 1|yre ^ 

C ' aimS M ^ 34 —■*«-»*, 35U.SC «„, , 

' 3PP,iM,i °" S ° * - ~" « 

event this ft^A. • "owever, in any 

«. »» rejection ,s now m 00t as this language does nc , • 

■ z:~::~~- 

— - — , — 

— , f -7- 

P eorabovme oocyte matured in vitro to 
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metaphase II, followed by fusion of the cell or nucleus with the oocyte to form an NT unit 
with activation being effected by incubating NT units at 26 to 27 hours post-maturation 
of the oocyte using ionomycin and DMAP under the conditions recited at page 5, first 
paragraph, of the most recent Office Action, with the resulted nuclear transfer embryo 
then being cultured using the CRlaa media containing mouse fibroblast feeder cells with 
the resultant cultured nuclear transfer embryo then being transferred in to a surrogate host 
bovine for development into a fetus and/or offspring and progeny. Based on the 
following, the position of the Examiner is respectfully traversed. 

It is anticipated that this rejection will be overcome upon consideration of the § 132 
Declaration by Dr. James Robl which accompanies this Reply. Therein, Applicants 
address all of the issues raised by the Examiner and provide supporting evidence which 
substantiates that none of these particular steps are critical to the efficacy of the subject 
invention. Rather, as discussed above, the present invention involves the generic 
discovery that cells committed to a somatic cell lineage or somatic cells or nuclei derived 
therefrom which are capable of division may be used as nuclear transfer donors during 
nuclear transplantation, and give rise to Coned non-human mammalian embryos, fetuses, 
and offspring. 

Turning to the specific limitations urged to be critical, the Office Action firs, 
indicates that the efficacy of the subject invention is dependent upon the age of the donor 
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sonaHc «... and a,so on *. pan,^ ^ „„ Wc ^ ^ ^ ^ ^ 
To ft. cono^, 3S subbed by ^ ^ ^ rf ^ ^ 

a g es may be used as success*,,, as nuCe* d^s fo r „ uclear .„ ,„„ . 

—*J is fta„he son, ati c ce,, be capab,, of division. fc ^ . ^ ^ 

—a,, a p„si,io„ ^ a d „„ ce„s canno, be success*,,, US e d for cIoni „ 8 . ,„ 6c| 
* in *e s„,ec, app„c at io, and as has ^ ^ ^ ^ 

n-~ re . a d u ,,ce,,s a ,soca n be U s, df o rnu c,e artta „s f e r<1 „„ ore a„ dgiven , Mov , b|e 
^nave re ce„, y success,,, c , on e d a„ un , btrofco>vsusin8variousdiffereniadu|i 

oviduc, ce,U, m usc,e ce„s a„ d cu mu ,us ce„s have been success*,,, used fc, cloning 

non-human mammals. 

°ono r became of division. As coined in ^ , 8 0 f lhe cclls 
■»*. *e .ppropHa,. con dit i ons , U „ which „ capab|e of d ^ ^ ^ ^ 
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fetal and aduhs. Morcover, while the tag* of the cell cycle and the life-span „f C e„ s 
shone* with the age of ,he donor, i, is onphasized to cdl pop uUtions ^ ^ 
adult cells uprise c,.,s capable of active division. a,bei, in lesser numbers than in 

no. depend upon the particular age of the donor cell, nor does i, depend on a particular 
somatic type. To reiterate, the only essentia, feature of the claimed method is that the 
donor ce„ be a „on- q uiesce„, somattc ce„. i.e.. a somanc cel, capable of division. The 
importance of division to the efficacy of the invention is discussed, in p,„ jcuIar , in , he 
context of fibroblast ce„, For example, « page » 0 f the subject application. , is 
reported tha, fibroblast ce„s are a„ idea, ce„ type because they can be readily obuined 
from developing fences and adu„ animals in , arge ouantities. and can be easily 
propagated ,n „>„ with . rapid doubHng , jme ^ ^ ^ 

division to the donor cell finds clear support in the disclosure. 

The Office Action further alleges that in *. maturation ^ ^ 

maturation procedure were critical to ,h. invention. However, this also is no, the case. 
While the Examiner is correc, in the fact tha, „ *, manured «cytes are exemplified in 
*e actual working Examples, this is not essentia, to the efficacy of the subject Coning 
method, in fact, cloning ta s been successfully conduced using ,V, „ ro matured otK-ytcs. 
In particular, as discussed in Dr. RobPs Declaration, the inventors recently cloned a 
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transgenic bovine using in vivo matured oocytes. As Dr. Robl explains in his Declaration, 
in vitro matured oocytes were exemplified merely because of supply and cost concerns. 
They were utilized because immature oocytes (rather than in vivo matured oocytes) were 
available in plentiful numbers, e.g., from slaughterhouse suppliers. However, as 
substantiated by the fact that a cloned animal has been obtained using in vivo matured 
oocytes, it is clear that the specifics of™ vitro maturation is m essentia, to the subject 
cloning methods. 

Nor is the particular means for ft, n,ro activa,ion essentia! ,o the invert. Agai „. 
as property described by the Exam.ner. the application exemplifies a particular ft, vftro 
activation technique which comprises activating the NT unit by incubating 26 ,o 27 post 
in «„-o maturation by incubation ,„ a media comprising specific amounts of ionomycin 
and DMAP, foUowed by cutturing the NT units in a CR,aa.2mM DMAP medium for 
four to five hours. However, this particular ft, activation procedure is a.so no, 
essential ,o the invention, tndeed. as discussed in detai, a, pages H through .8 of „e 
Declaration by Dr. Rob,, those s k i„ed in ,h. art were aware of many different methods 
for effecting ft, v,Yro activation a, the time the present application was filed. 

In general, these methods involve ,h. elevation of intracellular calcium in ,hc c«, 
which occu* normally * v,Vo upon contacting the egg with sperm. However, this may 
b. effected using many different methods, e.g., using ethanol, electrical shock, cooling. 
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calcium-free medium, various anesthetics, and a variety of other stimuli. Tie Declaration 
sumnwi.es, in pamgraph 22, various .hen*,™ referent ^ teac „ ...^ fa ^ 
activation methods, which w„u,d be expected to be suitable for use in cloning memods 
according to the invention. Moreover, for the Examiner's convenience, an overview of 
different activation procedures is summarized i„ tabular f orm it page „ of ^ 
Declaration. Based on the discussion therein, i, „ dear ,ha, there are a number of 

by various .aboratories around the world, and the use of ionomycinTCMAP was chosen 
more a matier of convenience than because it was bener ,h,n other protocols. Thus 
contrary to the Office Action, „ is no , cnIical „ , h , ^ ^ ^ ^ 

». Therefore, based on the foregoing, wi.hd™, of this basis of the rejection is 

also respectfully requested. 

Another oasis for the ,, ,2 e„ab,eme„, Section was the Examiner's position tba, 

utepanicularculmremediumusedtomaintain the nuclear transfer embryos was essential 
u-mecloningp^ol. However, mis also is no, correct. Again, as substantiated by me 
Declantion of Dr. Robl, specifically a, paragraph 23, the pariicUar exemplified (CRIaa, 

culture medium is no, critical to the efficacy of the invention. In facl , there are many 
media tha, could be used interchangeably for growing bovine embryos in 

culture. For example, suable media for cu lrure of bovine embryos include, by way of 
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example, simple media, complex media, co-culture sv«, m c 

a, co-culture systems containing cumulus cells 

BRL cells, or fibroblast cells, and completely defined media. Moreover, Dr. Robl further 
to maintain bovine embryos in culture ic • 

" ,abU ' ar fo ™ « " of the 

Kobl Declaration. 

groupswhohavesuccewfi.il. i • "wous 

successfully don.ng animals llsinc such ce||s 
nf A- ,. subsequent to the fili„ c 

-».Or. R ob I ad,es.,so m a li cce,,s h a V ebee„ railyus ed,oc,o„e sh ee p ' 
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being conducted by the present inventors. As has been recently well reported in the Press, 
the present inventors conducted an experiment wherein they produced a nuclear transfer 
embryo by the insertion of an adult human somatic cell into a enucleated bovine oocyte. 
After activation, they obtained what appeared to be a blastocyst stage embryo. This 
further substantiates the fact that adult differentiated cells of different mammalian species 
can be successfully "reprogrammed" notwithstanding the previous dogma that only very 
early non-differentiated cells could be used as nuclear transfer donor cells or nuclei. 

Therefore, based on the foregoing, it is believed that Applicants have persuasively 
rebutted all of the bases for the enablement rejection. In particular, Applicants have 
demonstrated and substantiated, based on the §132 Declaration of Dr. Robl, that the 
efficacy of the subject invention does not rely upon the age of the donor cell, nor does it 
depend upon a particular differentiated cell type, or the specific /„ vitro activation 
procedure or the specific culture medium used to maintain the nuclear transfer embryos. 
Finally, Applicants have demonstrated that the subject cloning methodology is generic 
in nature, i.e., that it may be successfully used for cloning different, non-human 
mammals, including mice, goats, cows, and sheep. As discussed at the interview, the fact 
that mice have been successfully cloned using somatic cells especially demonstrates the 
generic nature of the invention given the significant differences in embryonic 
development between mice and bovincs. Also. Applicants respectfully submit that the 
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present inventors are entitled to broad claims given the n 

»ns given the pioneering nature of th-* u- 

r* — ■ 

<™sfer . " m " :,ei { °< ™«« 

— — , yappliedt0CIaiTO1 . 34and55 ^ 

Claims 17-19, 25-27 71 71 

• 75 Md " — under 35 U S C 

-^^-Wp-kyWP 5,057 4,0 This • • 

° ffipn " 8 ' or As disc US!ed above , • 

^~, a d.. i0M , awIicat , 0n 

S'OWasasse^^^^ 

— M,o n s teu ,d a ,s obemooIaslhcreareno « '2:606-608. 

exped,t,n ga ,|owance of this application. 
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Claim 29 was rejected under 35 U.S.C. § 102(b) as assertedly being anticipated by 
Sims et al. This rejection is also moot as there are no claims currently directed to a CICM 
cell line. This subject matter has also been cancelled in order to expedite prosecution. 

Claims 17-19, 20-22, 25-27, 29, 57, 59, 61, 64, 66, 68 and 71-77 were also rejected 
based on Hyttinen and Sims. This rejection is also moot as this subject matter is no 
longer claimed. 

Claims 33, 34, 78 and 79 were rejected under 35 U.S.C. §102(b) as being 
anticipated by Kono et al. These claims were directed to differentiated cells and human 
cells made by the claimed process, wherein the cells arc no, transformed. This rejection 
is also moot as the claims directed to such differentiated cells and human cells have been 
cancelled in order to expedite prosecution. 

Finally, Claim 31 was rejected under 35 U.S.C. §103(a) as assertedly being 
unpatentable over Sims et al (1993), Proced. Natl. Acad. Sci., 90:6143-6147, in view of 
Lovell-Badge et al, Cold Spring Harbor Symp. Quant. Biol., Vol. 50, 707-71 1 . This 
claim was directed to a transgenic CICM cell line. This rejection is also moot 
Applicants no longer claim this cell line. This subject matter has also been cancelled 
order to expedite prosecution. The Examiner is also respectfully advised that this subject 
matter may be resubmitted in a divisional application. 



as 



in 
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Based on the foregoing, it is believ ed that the foregoing amendments and remarks, 
coupled with the § 132 Declaration by Dr. Robl and attachments thereto, should place this 
case in condition for allowance. A Notice to that effect is respectfully solicited. 
Moreover, given the great importance of this application, the Examiner is 
respectfully requested to contact the undersigned after receipt and consideration of 
this Reply, assuming that any issues remain outstanding. In particular, the 
Examiner is respectfuily requested to contact the undersigned in connection with 
any proposed Examiner's amendment that would place this case in condition for 
allowance. Also, Applicants would be amenable to a subsequent telephonic or 
persona, interview with the Examiner, with or without an inventor if necessary, in 
order to resolve any outstanding issues. 

Respectfully submitted, 

BURNS, DOANE, SWECKER & MATHIS, L.L.P. 
By: (jUs j LL- 



Robin L. Teskin 
Registration No. 35,030 



Post Office Box 1404 
Alexandria, VA 22313-1404 
(703) 836-6620 

December 22, 1998 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
Steven L.STICEetal 
Serial No.: 08/781,752 
Filed: January 10, 1997 

For: CLONING USING DONOR NUCLEI 
FROM DIFFERENTIATED FETAL 
AND ADULT CELLS 



Group Art Unit: 1819 
Examiner D. Crouch 



DECLARATION OFJamfc ^ p^ py nj) 
PURSUANT jn n /~ |p p ^ p; 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, James M. Robl, Ph.D., declare and state as follows: 

(1) I reside at 196 Old Enfield, Belchertown, Massachusetts 01007; 

(2) I am a Professor in the Veterinary & Animal Sciences Department at the 
University of Massachusetts at Amherst Massachusetts; 

(3) I have substantial knowledge and expertise in the areas of cloning and 
transgenic animal, My expertise is substantiated by the attached curriculum vitae. 

(4) Based on such expertise, I am frequently asked to give presentations and 
talks relating to cloning and transgenic animals. 
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(5) I have reviewed the most recent Office Action issued on June 22, 1998, 
in the above-identified application. In particular, I have carefully reviewed the 
enablement rejection that bridges pages 5 to 8 of the Office Action. Based on such 
review, it is my understanding that the Examiner apparently is of the opinion that the 

subject applicarion.nlvenablesamethodforcloningabovine comprising the specific 

steps of: 

(0 inserting the fibroblast or nucleus isolated from a 45 day bovine 
feu. into the perivitelline space of a bovine oocyte matured ,„ vitro to metaphase ,1; 

fusing the oocyte and fibroblast or nucleus to form a NT unit; 
activatingtheNTunit by incubating such NT unit for 26-27 hours post-maturation in 
media comprising 5 um ionomycin and 2mM DMAP for 4 minutes; 

0") culturing the NT unite in CRlaa-2mM DMAP media for 4-5 

hours; 

(iv) and coring ft. a cnv a ,ed m „„„, CRI>> ^ 
mou* fi^bias, fceder ce,,s fo r 5-8 days a„ er activation and fc , ^ 

bovine for devdopn,™ inI0 . fms; . we]1 m offsp ^ ^ ^ 

such m c fl ,od S ; m dp ro d U c i „ g abov i „ eC ICMc eI1 b ylh c MmeTC0 , odexcept|hltthe 
»-*r u, , „«, bovine is omitBd ^ ^ ^ a£tjvated ^ ^ ^ 
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desegregated to produce the inner cell mass of embryos. Based on the following, I 
respectfully disagree with the Examiner's conclusion. 

(6) However, prior to specifically addressing the enablement concerns raised 
in the office Action, I will summarize some of the novel discoveries which form the 
basis of the subject invention. It is believed that this discussion will clarify why I am 
of the opinion that the claims are commensurate in scope with the subject disclosure, 
especially given the truly pioneering nature of the present invention. 

(7) In particular, the novel developments discovered by the inventors of this 

application include: 

i) the successful use of cells committed to a somatic cell lineage for 
nuclear transfer or transplantation; 

ii) the successful use of actively dividing, i.e., non . g ,n>^nt ce l ls 
for nuclear transplantation; and 

iii) the use of somatic cell genetic modification to produce genetically 
modified animals. 

Prior to the filing date of this application, to the best of my knowledge, there 
had been no previous report of the use of cells committed to a somatic cell lineage for 
successful nuclear transplantation, i.e., that gave rise to viable offspring. I believe this 



-3- 



Application S«r»*l No. oi 
Attorney Docktt No. oc?rv. ?»- 



to be a novel and surprising discovery based on the history of nuclear transplantation 
prior to the present invention. 

(8) In this regard, I note that nuclear transfer first gained acceptance in the 
1960's with amphibian nuclear transplantation. (Dibcnirdino, M.A. 1980, "Genetic 
stability and modulation of metazoan nuclei transplanted into eggs and ooctyes", 
Differentiation, 17-17-30; Dibcrardino, M.A.. N.J. Hoffncr and L.D. Etkin, 1984; 
"Activation of dormant genes in specialized cells", Science, 224:946-952; Prather, R.S. 
and Robl, J. M., 1991, "Cloning by nuclear transfer and splitting in laboratory and 
domestic animal embryos", In: Animal Applications of Research in Mammalian 
Development, R.A. Pederson, A. McLaren and N. First (ed.). Spring Harbor 
Laboratory Press.) Nuclear transfer was initially conducted in amphibians in part 
because of the relatively large size of the amphibian oocyte relative to that of 
mammals. The results of these experiments indicated to those skilled in the art that the 
degree of differentiation of the donor nucleus was greatly instrumental, if not 
determinative, as to whether a recipient oocyte containing such cell or nucleus could 
effectively reprogram said nucleus and produce a viable embryo. (Diberardino, M.A., 
N.J. Hoffher and L.D. Etkin, 1 984, "Activation of dormant genes in specialized cells.". 
Science 224:946-952; Prather. R.S. and Robl. j. M.. 1991. "Cloning by nuclear transfer 
and splitting in laboratory and domestic animal embryos", In: Animal Applications of 
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Research in Mammalian Development, R.A. Pederson, A. McLaren and N. First (ed.), 
Spring Harbor Laboratory Press) This work is well documented and was considered 
dogma prior to the filing of this application. 

(9) Much later, in the mid 1 980's, after microsurgical techniques had been 
perfected, researchers, including myself, investigated whether nuclear transfer could 
be extrapolated to mammals. I worked out the first procedures for cloning cattle (Robl, 
J. M., R. Prather, F. Bames, W. Eyestone, D. Northey, B. Gilligan and N.L. First, 
1987, "Nuclear transplantation in bovine embryos",./. Anim. Set. 64:642-647) and my 
lab was the first to clone a rabbit by nuclear transfer using donor nuclei from earlier 
embryonic cells (Stice, S.L. and Robl, J. M., 1988, "Nuclear reprogramming in nuclear 
transplant rabbit embryos", Biol. Reprod.. 39:657-664). Also, using similar 
techniques, bovines (Prather, R.S., FL. Bames, ML. Sims, Robl, J. M., W.H. 
Eyestone and N.L. First, 1987, "Nuclear transplantation in the bovine embryo: 
assessment of donor nuclei and recipient oocyte", Biol. Reprod.. 37:859-866) and 
sheep (Willadsen, S.M., 1986, "Nuclear transplantation in sheep embryos", Nature, 
(Lond) 320:63-65), and putatively porcines (however, this work apparently has never 
been reproduced) (Prather, R.S., M.M. Sims and N.L. First, 1989, "Nuclear 
transplantation in pig embryos", Biol. Reprod.. 41:414), were cloned by the 
transplantation of the cell or nucleus of ycrv early rmbryo<i into enucleated oocytes. 
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( 1 0) Moreover, work in our laboratory, and others, investigated the possibility 
of producing nuclear transfer embryos with donor nuclei obtained from progressively 
more differentiated cells. However, our results and those obtained by other groups, 
indicated that when the embryo progresses to the blastocyst stage (the embryonic stage 
where the first two cell lineages separate) that the efficiency of nuclear transfer 
decreases dramatically (Collas. P. and J.M. Robl, 1991, "Relationship between nuclear 
remodeling and development in nuclear transplant rabbit embryos", Biol. Reprod, 
45:455-465). For example, it was found that trophectodermal cells (the cells that form 
the placenta) did not support development of the nuclear fusion to the blastocyst stage. 
(Collas, P. and J.M. Robl, 1991, "Relationship between nuclear remodeling and 
development in nuclear transplant rabbit embryos", Biol. Reprod., 45:455-465) By 
contrast, inner cell mass cells (cells which form both somatic and germ cells) were 
found to support a low rate of development to the blastocyst stage with some offspring 
obtained. (Collas P, Barnes FL, "Nuclear transplantation by microinjection of inner 
cell mass and granulosa cell nuclei", Mol Reprod DeveL, 1994, 38:264-267) 
Moreover, further work suggested that inner cell mass cells which were cultured for 
a short period of time could support the development to term. (Sims M, First NL, 
"Production of calves by transfer of nuclei from cultured inner cell mass cells", Proc 
Natl Acad Sci , 1 994, 91:6143-6147) 
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(11) Based on these results, and that of other researchers, it was the 
overwhelming opinion of those skilled in the art at that time, including myself, that 
observations made with amphibian nuclear transfer experiments would likely be 
observed in mammals. That is to say, it was widely thought by researchers working 
in the area of cloning prior to the present invention that once a cell becomes committed 
to a particular somatic cell lineage that its nucleus irreversibly loses its ability to 
become "reprogrammed", i.e., to support full term development when used as a nuclear 
donor for nuclear transfer. While the exact molecular explanation for the apparent 
inability of somatic cells to be effectively reprogrammed was unknown, it was 
hypothesized to be the result of changes in DN'A mediation, histone acetylation and 
factors controlling transitions in chromatin structure that occur during cell 
differentiation. Moreover, it was believed that these cellular changes could not be 
reversed. 

(12) The discovery- made by the present inventors, and subsequently reported 
by the Roslin Institute after the filing date of this application, i.e., that cells committed 
to somatic cell lineage could support development when used as nuclear transfer 
donors, is actually the culmination of a progression of experiments and observations 
made by our laboratory. For example, we demonstrated in 1990 (unpublished 
observations, Collas, P. and J.M. Robl. 1991, "Relationship between nuclear 
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remodeling and development in nuclear transplant rabbit embryos", Biol. Reprod. 
45:455-465; Collas P, Bames FL, "Nuclear transplantation by microinjection of inner 
cell mass and granulosa cell nuclei", Mol Reprod Devel, 1994, 38:264-267) that 
somatic cells could support development to the blastocyst stage, but not beyond. This 
seemingly confirmed the general view held by those skilled in the cloning art at that 
time concerning the irreversible changes to cells that occur during differentiation. In 
fact, because of this erroneous belief, our first work with somatic cell nuclear 
transplantation was M conducted with the goal of producing full term offspring. Our 
laboratory, like others at that time, was of the opinion that this would not be feasible. 
Rather, we were interested in producing blastocysts by somatic cell nuclear 
transplantation, and using the resultant blastocyst stage embryos to produce ES-like 
cells. The thought was that somatic cell-derived ES-like cells might be able to 
contribute to the development of fully differentiated tissues if grown in association 
with normal cells in a chimera. This work was successful. (Cibelli, J.B., S.L. Stice, 
PJ. Golueke, J.J. Kane, J. Jerry, C. Blackwell, F.A. Ponce de Leon and Robl, J.M., 
1998, "Transgenic bovine chimeric offspring produced from somatic cell-derived 
stem-like cells", Nature/ 'Biotechnology; 16: 642-646) 

(13) Based on the surprising success of these experiments, we tried to 
determine whether somatic cell nuclear transplant embryos could support early 
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development on their own in vivo and provide a source of fetal tissue. These 
experiments were also surprisingly effective and resulted in healthy 40 day fetuses. 
(Zwada, M.W., J.B. Cibelli, PK. Choi, E.D. Clarkson, P.J. Golueke, S.E. Witta, K.P. 
Bell, J. Kane, F.A. Ponce de Leon, D.J. Jerry, Robl, J.M., C.R. Freed and S.L. Stice, 
1998, "Somatic cell cloning-produced transgenic bovine neurons for transplantation 
in parkinsonian rats", Nature Medicine. 4:569-574) 

(14) In the course of these studies we also determined whether these fetal 
cells could be genetically manipulated in vitro, i.e., by the introduction of a 
heterologous DNA by electroporation, prior to their use as nuclear transplant donors. 
These experiments were effected because an important goal of cloning, if not the most 
important goal of cloning, is to provide a reproducible source of cells having a desired 
genotype, e.g., which express a particular transgene. Thereby, the resultant cloned 
embryos or animals can be used to produce a desired gene product or for cellular 
transplantation therapies. However, it was by no means predictable that these 
experiments would be successful. To the contrary, I am of the opinion, based on the 
state of the art at the time of the invention, that the prevailing expectation would have 
been that these cells, given their differentiated state, coupled with the fact that they 
were manipulated in tissue culture and then transfected with a foreign DNA, would 
cither not give rise to nuclear transfer embryos at all, or would produce embryos that 
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would only differentiate to early stages. However, as can be seen from the 
experiments, the results of which are reported in this application, quite surprisingly, 
these cells when inserted in enucleated bovine oocytes gave rise to apparently perfectly 
healthy 40 day transgenic bovine embryos. 

(15) Thereupon, based on the surprising success of the above-described 
experiments, we then attempted to determine whether somatic cell nuclear transplant 
embryos would give rise to viable full-.erm bovine offspring, and more desirably, 
transgenic viable full-term bovine offspring. As the Examiner is aware, and has been 
well reported in the press, it was astoundingly discovered that cells which are 
committed to a differentiated cell type, which cells were moreover made transgenic 
(transgenic fetal fibroblasts) when used as nuclear transfer donors, gave rise to healthy, 
transgenic bovine offspring. Moreover, these results have been successfully repeated 
by us and other groups. In fact, based on the reproducibility and efficiency of the 
subject cloning technique, the licensee of this application has entered into a 
collaboration with Genzyme Transgenics Corporation to make cloned transgenic 
bovines that produce a polypeptide (HSA) in their milk. It is further noted that using 
the basic cloning methods which are the subject of this application, a transgenic bovine 
that contains the HSA gene has been successfully obtained. With this basic 
understanding of the state of the nuclear transfer art that existed prior to the present 
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invention, and the developments and discoveries that culminated in the subject 
invention, I will now address the various enablement concerns raised by the Examiner. 
(16) Types and Age of Differentiated Cell* T i»a for Nud M r TWfr r 
As discussed, our invention involves the generic discovery that cells committed 
to a somatic cell lineage, which optionally are transgenic, can be used as nuclear 
transfer donors to produce viable fetuses and offspring. Contrary to the Examiner's 
position, the efficacy of the invention does noj require that such somatic cells be 
fibroblasts isolated from 45 day old bovine offspring. In fact, our results and those of 
others supports our claim that a wide variety of types and ages of cells committed to 
a somatic cell lineage can be used successfully for nuclear transfer. Moreover, our 
results and those of others further support the view that these cells may be used to 
produce cloned transgenic animals. 

(17) For example, two calves have been produced at the Ishikawa Prefecture 
Livestock Research Centre in Japan from oviduct cells collected from a cow at 
slaughter. (Hadfield, P. and A. Coghlan, "Permature birth repeats the Dolly mixture". 
New Scientist, July 11, 1998) Also, Jean-Paul Renard from INRA in France has 
produced a calf from muscle cells from a fetus. (MacKcnzic, D. and P. Cohen. 1998.. 
"A French calf answers some of the questions about cloning". New Scientist, March 
21) Further, David Wells from New Zealand has produced a calf from fibroblast cells 
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from an adult cow. (Wells, D.N., 1998, "Cloning symposium: Reprogramming Cell 
Fate - Transgenesis and Cloning", Monash Medical Center, Melbourne, Australia, 
April 15-16) 

(18) Moreover, our experiments to date indicate that cells obtained from 
fetuses, calves, young adults and aged adults all can be grown in culture and can be 
used as nuclear donor cells to produce cloned animals. However, it should be noted 
that the length of the cell cycle and the life-span of the cells shortens with the age of 
the donor. Furthermore, the percentage of healthy embryos produced from adult cells 
decreases with the age of the animal. This suggests that actively dividing cells can 
more readily support development following nuclear transfer than cells progressing 
towards a quiescent state. However, it does ng| support a proposition that only cells 
of a certain age can be used as suitable nuclear transfer donors. 

( 1 9) Interestingly, there is considerable variation in the length of the cell cycle 
within these populations. In fetal populations, some cells divide as rapidly as every 
12 hours with most having divided by 24 hours. By contrast, in cell populations 
obtained from adult cells, a few cells will divide relatively quickly, but most require 
more than 24 hours to divide. These results explain why adults can be cloned, but the 
efficiency appears to be much lower than with fetuses. These observations also lend 
credence to the observation made by us, namely that actively dividing cells are capable 



•12- 



Application 5«ri*l Ko. ?t *! 
Attorneys Docket K* 



of being used as donor nuclei, or cells, during nuclear transfer to produce viable 
embryos. 

This is conmry to the work of the Roslin tatfwe (published .to ft, ffljng 
da,« of >his applicanon), which instead reported ,he use of ouiescent, i.e., ^actively 
dividing cells, * produce cloned sheep. (Wilmu, I, Sctaieke AE, McWhir J, Kind AJ, 
Campbell KHS. "Viable offspring derived from feu, and adult mammalian cells" 
.9,7, ,385:8,0-8,3, ,„ fac, , hi s significant difference in our cloning method 
*•* mat reported by the Ros.in Instate was discussed by us in a letter to the 
Editorsof & , mce , ai:|<1 , ( , 998) (a copy of %vMch k amched m 

1= m, opinion, this difference expla.ns why ,„ e cloning methods reported in this 
application are highly reproducible. 

(20) Non-rririnilitv of ^ Minmiinn 

The Examiner has seem.ngly concluded tha, the use of ,„ „,ro ^ ^ 
« critical to the efficacy of the invention. This, however, is no, correct. While the 
Examine, is correct in the fac, tha, ,he use of ,„ „>o ma.ured oocytes is c^pj^ 
■n the actual working examples, this is no, essen.ia, ,o ,hc efficacy of the s „ bjo c, 
cloning mchods. /„ w,ro matured oocy.es were used largely because of supply and 

<^ because w. did no, have access ,o in wV, matured oocytes and because 



: in vitro 
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— . oocvfcs can be obtained in plentifu| ^ ^ fom 
suppliers). However, as ^dino^^,^^,, ^ ^ ^ ^ 
a-s. be used for „„c,ear transfer. For ^ fe ^ ^ ^ ^ ^ 
ejected from either non-superov^ated or ovulated COWJ „ ^ ^ ^ ^ 

-f- success*,* pro d»ced mjs momh Therefore . ( . c|ar ta ^ ^ 
*c subject c,o„i„ g method doe, no, re,v on a particuiar ta *. matured ^ 
or ever, that ,„ virro matured oocytes be used at all. 
(21 > Qocv" *-ti"n 'i"" P^t "rr| 

Alscconrrarv ,„ ,„e Office Actio, te efficacv „r, he subject Coning methods 
- « -Wted to the speciHc activation conditions „e„,p„„ed i„ me working 
As chained above, the t™, y „ ovt , discoveiy ^ fcy ^ ^ ^ ^ 

conuni„ed W asoma,icce,, 1 i„ea g ecans„ P por,dev=,o P me„,,o,erm f o,,o„ i „ gnuc , OT 

transfer; (2) the use of actively divirf.n,, 

cnvely d.v,d,ng, non-qu.escent, cells for nuclear 

—on, and ,3, the usc of somatic ce„ g enetic modification to produce 

cntical to the cloning method. 

CH> With respect Uteres, mv iaborator, has s .died me activation process in 



- 14- 



Application S«ri«: No CP-' 
Attorney. Docket No. cci 



— -y- can b, Ob*,* in p lenti8ll nombera (e g . ^ 
=« Hoover, ss st a,« d ■„ ourpaten, application, ,„ ^ ^ ^ _ 
-» be used for ^ ^ For raample> ,, ^ ^ ^ _ ^ 
coneced ta eita „o„.„a, ed or ov,,a ted cows or „ eifm ind ^ for 

*« -*«. Co„ ing raKhod dos no , „ ly o „ , ^ ;n ^ maured ^ 
or wen lha> m rim, marred bc ^ ^ ^ 

(2I) OOCV"- «fti'f lion Pr W ^| 
- - **- ,„ specific acIlva , ioii condiiions Merap|j(;ed ^ ^ ^ 

-mp, K . As above . fc m , y ^ ^ ^ ^ ^ ^ ^ 

— r. fi> - of ac,iv ely ^ „ on . ou , sMn|i m||s fM ^ 
. nd (3) the UK of soma , ic ct „ gennjc neatata (o ^ 

critical to the cloning method. 

«> w iln ^ fterel0 , „ y laborato ^ ^ ^ ^ ^ ^ ^ 

great detail over the past twelve VM r« a «»,• ■ 

past twelve years. Act.vat.on is a process that involves the 
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elevation of intracellular calcium in the egg. The sperm normally produces oscillations 
in calcium concentration that last for several hours. Artificial activation protocols have 
been used on eggs for many years. Early work indicated that ethanol, electrical shock, 
cooling, calcium-free media, various anesthetics and a variety of other stimuli could 
cause activation. (Whittingham, D.G., 1980, "Parthenogenesis in mammals". Oxford 
Rev. Reprod. Bioi, 2:205-231) In more recent years, with the development of 
procedures for measuring intracellular calcium and the various intracellular responses 
to calcium, more specific approaches have been developed. For example, we now 
know that electrical pulses cause transient increases in intracellular calcium by inducing 
pores in the membrane and allowing ca ]cium to flood into the cell from the extracellular 
media. (Fissore, R.A. and Rob!, J.M., 1992, "Intracellular calcium response of rabbit 
oocytes to electrical stimulation", Mol. Reprod. Devel.. 32:9-16; Collas, P., J.J. Balise, 
G.A. Hofman and Robl, J.M., 1989, "Electrical activation of mouse oocytes", 
Theriogenology, 32:835-844; Robl, J.M., P. Collas, R. Fissore and JR. Dobrinsky, 
1992, "Electrically induced fusion and activation in nuclear transplant embryos", In: 
Guide to Elecroporation and Electrofusion- D. Chang, B.M. Chassy. J.A. Saunders and 
A.E. Sowers (ed.), Academic Press, Inc., San Diego, CA; Collas, P., R. Fissore. J. M. 
Robl, E.J. Sullivan and F.L. Barnes, 1993, "Electrically-induced calcium elevation, 
activation and parthenogenetic development of bovine oocytes", Mol. Reprod. Devei. 
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34:212.223; Collas, P., R. Fissore and J.M. Robl, 1993, "Preparation of nuclear 
transplant embryos by electroporation", Anal. Biochem.. 208: 1 -9) Multiple pulses can 
be used to duplicate sperm-induced calcium oscillations. Injection of such intracellular 
second messengers such as IP3, or its long acting analogues, OTP, or its long acting 
analogues, or calcium itself can duplicate sperm-induced calcium rises. Other 
compounds that cause calcium rises, although less physiological, are ethanol and 
calcium ionophores. (Fissore, R.A. and Robl, J.M., 1993, "Sperm, inositol 
trisphosphate and thimerosal induced intracellular Ca2 + elevations in rabbit eggs". 

Biol, 159:122-130; Fissore, R.A. and R obI . j. M .. 1994, "Mechanism of 
calcium oscillations in fertilized rabbits e g gs~. Devel. Biol.. 166:634-642; Fissore, 
R.A.. Pimo-Correia. C. and J.M. Robl, 1995. "Inositol trisphosphate- induced 
calcium release in the generation of calcium oscillations in bovine eggs". Biol 
Reproof 53:766-774; Collas, P., Chang, T., Long, C. and J.M. Rob.. 1995. 
-Inactivation of histone HI kinase by Ca" in rabbit oocytes". Mol. Reprod. Devel, 
40:253-258.) The second part of the activation event is a decrease in a cell cycle 
regulatory kinase called MPF. This results in a decrease in the phosphorylation of 
many different proteins in the cel. and the progression to interphase. This part of the 
processcanbeduplicatedbyvariouskinaseinhibitors. MPF can be inactivated directly 
by inhibiting protein synthesis and compounds like puromycin and cycloheximidc have 
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been used successfully in oocyte activation protocols. Currently, there are a number 
of different combinations of the above that are being used successfully for oocyte 
activation in various laboratories around the world. Our use of the ionomycin/DMAP 
procedure was more a matter of convenience than a view that it was better than various 
other protocols, and it is certainly not critical for the success of the procedure. 

For the Examiner's convenience, a brief overview of different activation 
procedures known prior to the filing of .his application are summarized below: 



Cell type 


Activation 


Culture media 


Reference 


Blastomeres 


Electrical 


B2 + oviductal cells 


(Ectorset al. 1995) 


Blastomeres 


Electrical 


CRI 


(Zakhartchenko et al. 
1995) 


Blastomeres 


Electrical 


Bovine oviduct epithelial 
cells 


(Campbell et al. 1993) 


Blastomeres 


Electrical 


Modified Brinsters 
Ovum Culture Medium 


(Barnes etal. 1993) 


Blastomeres 


Chilling 


Sheep oviduct 


(Westhusin etal. 1996) 


ICM cells 


Chilling 


CRI + MEM + BME 


(Keeferetal. 1994) 


Oogonia 
Blatomeres 


Ion+DMAP 
Electrical 


TCM 199 + Steer serum 
TCM 199 + calf serum 


(Lavoiretal. 1997) 
(Takano H. 1996) 



M OQl'; ^ T ^ To 6 "' *• K,ng ' W - A - WeSthusi "' M - and Sh 'Ph'rd. D. 
0993). Influence of Recipient Oocyte Cell Cycle Stage on DNA Synthesis 
Nuc ear Envelope Breakdown, Chromosome Constitution, and Developmen in' 
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Campbell, K. H. S., Ritchie, W. A., and Wilmut I H993) «w i ~ 

fractions during the First Cell C^ ^j^^ 1 ^ 
Bovine Embryos: Implications for Ln^Zl^^^ 
Development.- Biology of Reproduction^mtl Wd 

Keefer, C. L., Stice, S. L., and Matthews D L (\ Ms\ "n„ ■ , 

as Donor Nuclei in the Production 'Nucto Wp T Ce " S 
Biology of Reproduction^), 935-939 ****** ™ 6 Ca,VCS " 

Lavoir,M.-C.,Rumph,N.,Moens,A.,King W A Plants V i u 

and Betteridge, K. j (I 997) »rwi V - ' nSOn * W " H - Din S« 

Embryos Made u i h (^^810^^^ ^ NUC ' ear Transfer 
uogonia. Biology of Reproduaion{56), 1 94- 1 99. 

Takano H., K. C, Kato Y, Tsunoda Y (I 996 ) «rin - ru - 

multiple nuclear transfer." TheriogLlot^m^?^ by 

Westhusin, M. E., Collas, P., Marek D Sullivan re. n n 

F. (1996). "Reducing the Amount „f r . . PP> ' ^ J - 3nd Bames « 
Development dJ^£^XSX^ Emb * onic 
In Vitro Fertilization and I^tS^^^^ Pr ° duced * 
252. '"^plantation. Ther t ogenology{46),m. 

Zakhartchenko, V., Wolf, E., Palma, G. A., and Brem G (I 995) *v„ , rr, 

Embryo Cell Number and Cell Size on thTp£" , CCt ° f Donor 

Also, contrary to theOmceAction.apanicularcul.remediumis^ 
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respect to such culture media is that they be based on a Krebbs-Ringer bicarbonate 
solution. This solution has a variety of salts and a bicarbonate buffer system that is 
based on the analysis of blood serum components. Such media generally contain an 
energy source, antibiotics and usually some complex component such as serum or co- 
cultured cells. In use currently for culture of bovine embryos are simple media, 
complex media, co-culture systems with cumulus cells, BRL cells or fibroblast cells, 
and completely defined media. (Different method in current usage can also be found 
in the Table in paragraph (22) supra.) Moreover, in my laboratory, one student is using 
a complex media with a cumulus cell co-culture while another student is using a simple 
media with a fibroblast co-culture. Both students are doing nuclear transplantation 
work and having success with development of embryos. The reason for using the 
different culture systems in the same lab simply is that one student is more comfortable 
with one system, and the other is more comfortable with the other system. Therefore, 
it is apparent that a specific culture media is not essential to the efficacy of the subject 



invention. 



(24) Use of Method for Produce Other rion.H ?r - - m i] 
In my expert opinion, the subject cloning methods can be used to clone different 
mammals, i.e., other than bovines. That is to say, I am of the opinion that the basic 
discovery made by us that cells committed to a somatic lineage, preferably non- 
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quiescent cells, can be used as nuclear transfer donors to produce nuclear transfer 
embryos that give rise to viable fetuses and offspring, can be extrapolated to different, 
i.e., non-bovine mammals. In fact, subsequent to the filing of this patent application, 
I am aware that differentiated cells have reportedly been successfully used to produce 
cloned sheep and mice. (Wilmut 1, Schnieke AE, McWhir J, Kind AJ, Campbell KHS, 
"Viable offspring derived from fetal and adult mammalian cells", Nature. 1997, 
1385:810-813; Wakayama T, Perry ACF, Zucconi M, Johnsoal KR, Yanagimachi R., 
"Full-term development of mice from enucleated oocytes injected with cumulus cell 
nuclei", Nature, 1998, 394:369-374) 

(25) The generic nature of our discovery is further supported by recently 
reported experiments conducted by our lab relating to the efficacy of cross-species 
nuclear transplantation. Specifically, we conducted an experiment wherein we 
successfully produced a nuclear transfer fusion embryo by the insertion of an adult 
differentiated cell (obtained from the cheek of an adult human donor) into an 
enucleated bovine oocyte. This further substantiates the fact that adult differentiated 
cells of different species can be successfully "reprogrammed", notwithstanding the 
previous dogma that existed prior to the present invention, i.e., the widely-held but 
mistaken belief that only very early non-differentiated cells could be used for nuclear 
transfer donor cells or nuclei. 
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(26) In summation, I hope that I have adequately addressed all of the 
Examiner's enablement concerns. For the reasons set forth above, and those 
enumerated in the present application, I am of the opinion that the efficacy of the 
subject invention does not depend upon the specific parameters, e.g., cell type, age, in 
vitro maturation, oocyte activation method, utilized in our working examples. 
Moreover, I believe that the Patent Office's conclusion is further untenable given the 
truly pioneering nature of the invention and further based on the fact that subsequent 
to the invention, differentiated cells have reportedly been successfully used by 
numerous groups to produce nuclear transfer embryos and cloned offspring. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made arc punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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